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INVENTORS NAME. Phil Genq et ol. 
SERIAL NO.: 09/751,614 



5/6 



/ 



eg 

; / VV^ 
ft M 
t ^ « 
t 1 


/ s 
I'M 
WW 
1 w I 
1 i 


r> - 

ciP - 


t l 
\ / 


/ \ 
// M 
ft ft 
i v 1 
1 1 


/ \ 
/' 

II M 
1 ^ 1 

t » 


1 1 

V / 


\ t 
\ / 


eg / V 


t \ 
t \ 
t i 


I 1 
» ^ t 

I I I t 

\\Jt 


t ^ * 

u // 
\ ✓ 


i i 


/ \ 
1 1 
1 1 


t ~ i 


1 /> t 

uii 

\ s 






•1^ 



TITLE: VIA-IN-PAD WITH OFF-CENTER GEOMETRY 
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FABRICATE LANDS ON A SUBSTRATE SURFACE. EACH 
LANO HAS A GEOMETRIC CENTER AND AN EDGE. 



I 



204 



FORM A VIA IN EACH LAND (E.G. BY DRILLING). EACH VIA 
IS FORMED WITH ITS GEOMETRIC CENTER IN A REGION 
BETWEEN THE GEOMETRIC CENTER AND THE EDGE OF A 
LAND. V1AS OF ADJACENT LANDS ARE FORMED AT 
SUBSTANTIALLY THE SAME DISTANCE FROM THE 
GEOMETRIC CENTERS OF THE RESPECTIVE LANDS. 
THE SUBSTRATE COMPRISES AT LEAST 2 GROUPS OF LANDS, 
WHEREIN THE GEOMETRIC CENTERS OF VTAS OF ADJACENT LANDS 
WITHIN A GROUP OF LANDS ARE OFFSET IN SUBSTANTIALLY THE SAME 
DIRECTION, I.E., THE OFFSETS OF SUCH VIAS FROM THE GEOMETRIC 
CENTERS OF THE RESPECTIVE LANDS HAVE 
SUBSTANTIALLY THE SAME ANGLE. 
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APPLY A MATERIAL OVER THE SURFACE OF THE 
SUBSTRATE, INCLUDING THE INTERIOR OF VIAS, THE 

MATERIAL COMPRISING A THERMALLY EXPANSIVE 
SUBSTANCE (E.G. A VOLATILE ORGANIC COMPOUND, 
SUCH AS A CONSTITUENT OF SOLDER MASK MATERIAL, 
SOLDER FLUX, OR VIA CAPPING MATERIAL). 
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ALIGN AN IC PACKAGE HAVING CONTACTS (E.G. A BALL 
GRID ARRAY) COMPRISING ELECTRICALLY CONDUCTIVE 
MATERIAL (E.G. SOLDER) WITH RESPECT TO THE LANDS. 
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HEAT THE ELECTRICALLY CONDUCTIVE MATERIAL AND 
THE LANDS UNTIL THEY ELECTRICALLY AND PHYSICALLY 
JOIN (E.G. THROUGH A REFLOW SOLDER OPERATION). 
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